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(54) METHOD FOR DENSIFYING PARTICULATE SILICA 
(57) Abstract: 



PURPOSE: A method for densifying particulate silica and a method for 
compounding a curable silicone composition comprising a reinforcing 
silica filler are provided, which Is particularly useful for silica to be used 
as a continuous feed to a compounding apparatus for preparing 
curable silicone compositions by using an apparatus being comprised 
of a screw feeder (8) having a thread (10) and extending in a 
horizontal direction and a number of sections (2-7) arranged in 
succession along the screw feeder (8) length so as to subject the 
particulate silica to a succession of operations. 



CONSTITUTION: A method for densifying particulate silica comprising! 

feeding particulate silica to a compacting apparatus comprising In combination a screw feeder (8) having a thread (10) and 
extending in a horizontal direction and a number of sections (2-7) arrayed in succession along the screw feeder length so as 
to subject the particulate silica to a succession of operations, the sections comprising: a) a feeding section (2) extending 
into a source chamber (1) for drawing particulate solids from the source chamber (1) Into the compacting apparatus; b) a 
feed seal section (3), adjacent the feeding section (2) where the screw feeder (8) therein has a screw pitch the same as in 
the adjacent portion of the feeding section (2): c) a conveying section (4) adjacent to the feed seal section (3) where the 
screw feeder thread has a pitch greater than that In the feed seal section (3) to provide greater solids-moving capacity than 
the feed seal section (3); d) a recirculating section (5) adjacent the conveying section (4) where the screw feeder thread has 
substantially the same pitch as in the conveying section (4): e) a high pressure section (6) where the screw feeder thread has 
substantially the same pitch as in the recirculating section (5); f) a recirculation chamber (12) through which the screw feeder 
(8) extends; and g) a hinge mounted preloaded cover (17) In yieldable sealing engagement with the output end of the high 
pressure shroud (15) to permit densified particulate silica pressurized by the high pressure section (6) to emerge under 
pressure from the high pressure shroud (15). 
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■g- ^"^-a- "d-s^l ^^1-2] -g^^Hl]^ ^^^'S-'goIl 5J^s.. -^a] 'g^El a BflAi* ^^^«>^ «VS.*1|4i^1-Sl 

^el«VHl- f^zj-'S^ ^sfl f'z,'-'^ (electro planting)^* ol-8-«H f'^'-'^l ^^sIje oi 0.14 ^3fl^3}->^^ 
^ -^^^S. 9l^}<^ ^^^7]-7l- ^v^sVji >«.lH(seed)# ^^2:^ ^^<^] o]^-^o] 

icfH oicf. s^, Al^^^ oJ-efAi * a.^ ^;^1-^<H1 s)«fl oj^o] oj^sVc^ f-^slTfl sl^Ol. a]=#o1 Ir^^^V 
Til ^-f S-l-o) ^>S«H l-^-a^ ^«llf'^<>l "a«HM->^ HloV(via) 5J S^:*l(trench) ^2:<»iMi ^o] 

s.(void)7l- ^'»3«1-<H ^slufl'Jd ^-^^^ ^sl-'^l?!^ ^^l^o] sasi"^. 

71^0) ^7^1, -^^7) cfol-Ai Bfl^ol ^A^^ ^^Aj-o,) ^Ai- ^^^sV^ -a- 711, ^'■^l =8-^ 

<^1«K -g- ^^3* S'S* ^S:^}'^ -a-^si-is. ^c^.. 

£ la* ^ssv^, i7>i- ^A^5i-7i ^4i7> ^>a€ 7i^(i) ^^^(2)^ %^j5>ui. 'a 

# i^n>Ai(single damascene) ^'^ cf^V^Cdual damascene) "a-^^ MloKvia) Ssgl^KtrencWS. o]^ 

cl-Dl-tl 3fl^(3)^ ^'^j^cf. i^°>^ ifl€(3) ^'^j'^'loll -^-iV^* ^l7lsl-7l ?lsfl « el (cleaning)^ 

^7i«^Ai #?v^^^(2)* iii^-S: ^-s- ^«^^ 71-^ f'^^rcvD)"!! s^sj-o^ v^^-fr^ -^^^ ^<ai-^s 

s>>^ aelll sl-^l#«>] ^e)^ # el (reactive cleaning)*^^ ^-8-t!-i^. 

S. lb* #2:«V^. ^>LV^J-^#(barrier metal; 4)* ^^^tt'^. °1«fl ^'LV^J"^ #(4)^^^ <^]-S:^^ PVD, CVD ^ M 
OCVD^'§o)l TiN o)^^^ PVD Ta ^ PVD TaN, CVD Ta. CVD TaN. CVD WN. PVD TiAlN. PV 

D TiSiN, PVD TaSiN, CVD TiAlN, CVD TiSiN. CVD TaSiN ^^-b^-SI ^-g-o] 7>^Sl-ct. 

£ lc# ^e) ^i^^HKCu precursor)-!- -iCC lOOVS] 'S^'HlA-l 100 vfl^l SOOOrpmSl #£.5. 

^ ^^t[<^ 1.0 Lfl^l 1.5iM^ =^1^-8: ^e1#(5a)* ^^^^4. 

>8-7HlAl ■S'^Al i7l 1 vflJ^l lOi >^l-ol<Hl^ ^Jl^£<il SOOOrpmS^ ^^-^ ^^^t.^^-. 

£ Id* i^-^r ^2l#(5a)2l #5101 A^^# ^^^7] ^^c^ ^±^^7] 200^ Ml^l BOOtSl 

^£<^«o)lAi u)|ol58(baking)l- ^AlsV^cfl, ^oj cfcfTil ^.e^^^ ^^l^Vcf. ct-a >,^<y ^^<Hlfe 200t: 

vfl^l SOOrs] <g^2l ^£oilAi 1^ ufl^l 10^ afl<^l^<3* -a^l^M. cf^t^fl :ii^<Hl>«.1fe 200t: vflxl 500*0 
"^Sl <Hei ^£<HlAi 1^ iflx^l 10^ -§-<?}• »11<s|^o^^ ^^1^4. 

mio]5aAHl^ H2'L>-* ^ -§-«)- 71 ul- H2+Ar(0-95%) ^-8- H2+ N2(0-95%)f-4 ^-8: ^^7l*tl-l- ol-g-*> 
cx^ =-4-«.o)7l^ 1^ x-fl^l 3Al^^<?}- Hflol^J^ -a^l^i^. »fl<>l^J-i- ^^1*1-711 ^^--Sr ^El#(5a)fe 

cf-g--^^ ^^o) "a^^ T^el 'il-si-^ ^Efls #7)|s>fe tt*^^ ^2l#(5b)<^) 

S. le-i- -^4^ j^l:^ (hydrogen reduction annealing) •g-^:^ ^>«-Hl ^^^] "g-^^S. cf-g-^^ 

#(5b)Sl 'as* ^oIjI ^el ^^5}-^ ^el^'-^(5c)-ir ^-^^^cf. ^^7]tM 

200-c vflx] soorsi ^£<g^«HiAi i€- mi^i lo^ ^l^^* ^J'^H. 4*^^ ^^-fr o.imp 

a ifl^l lOOMPaSl oj-^^S. ^^cl-. 
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S. Ifl- ^3:*V^. f^^^ 7]:^]^ 04 (chemical mechanical poUshing)^^. ^^91^(2)2) Si^o] i^f-^ nfl;?} 
^eiaV5l-(5c) ^ l^'tV^^f'CO-i: 9i^}fii: ^ S.^^ #e|«d (post cleaning)^ ^^l^H cfnl-A} 3B^(3)vflo1] 

^y-^t!: «>2|- ^o], ^ ^^-S: ^^--gr S.«ysl-<H ^± oi'd (hydrogen reduction anneal)'g:Bl- ^^^] "11 ^(f 

orce fill)^ ^^]<^ ?!^sH ^]^% ^e|«ll^i^ ^^a^^S.-i^ ^'Ssl 'a^3^« 7lSVal ^]3i^7}^ :&tSl^^ 

-8-ols>7ll^alull^^ ^ Sa^f. 

(57) ^^2) 
jg^^ 1. 

^<a^<^l cfpl->d sjj^ol ^Aj^ 7)^o) ;*ll^Sl^ 'a:7^1, 
^7] cful-Al Bfl^^ ^sfl ^3i^o\] iq-tv ^^^S)-^ 'a-Tfl. 

^± ^ ^^lsV<^ 'S-^l ^21^5^-0.5. ^A^5>^ ^711, 

31-^^ 7l7fla| o!n> ^58^5. ^>7l >^v7i ^e^yvp]-^ <^^\^}^ ^7] cl-D>>tl Bll^oil ^Blufl-a^ Mi 

«l-fe ^?ill- i^«>«^ ol-¥-<H^m 5!^ ^^^^ ^£*il ±7.}3] ^^uDAH ^A^Hj-.^. ^ 

2. > 
5Hl 1 i}-<Hl Sl'^^i, < 

3. g 

^1 1 *^<H] Si<H'^1. 

■^7] ^sl^-^si)^ -lOr Ml^l 1001CS1 •a^Mlofl'^'i 100 Mj^l 5000 rpmSl ^^S. f'^'-sfs) 1.0 ifl^l 1.5 Yu 

f^zi-si-ji, ^7l 1 iflj^l lOi >^VoHfe -S-xisv^ ^^.^s «>fe ^^£^1 ^7.}S] ^^ufl-jd 

sg-^i^ 4. 

^1 1 *J-°ll sl<H^i. , , _ . ,^ -< 

5. 

^V7i Bflol^j ^;^.g, 200X: ifl^l soot; <S^a) <Hi:. ^ ^^oflAi 1^ 10^ ^Al*>^ ^^'.^.s. 
6. 

^1 4 'Ij-'Hl 

Hflol^J 12: iflx] 10^ ^91 200TC vfl;^] SOOt 9^^Si\ o^el ^S.<^>«-i cI-iSt^IS. ^aI*!-^ ^^.2.^ 

^T^^ 7. 

^1 1 ^^^] Xl'H'M, 

>y-7l Hflol^j ^;g.ar H2. H2+Ar(0-95%) S H2+ N2(0-95%)f o^i^ ^^7lol|Ai vfl;^] 3^]^ -f-^V ^aIh^^ 
5!* #^«llAd 
8. 

^1 1 '^°ll 51 ♦^•^i, 

>a-7l ^4; "E-^Sr ^7] o^#^ ^.S ^^]^^ 200X: ^^1 SOOTCS) ^H-^^oflAl 1^ 1 

^n^^ 9. 

^ 1 *J-°11 al<H^i. 

^7l 7^^] o))^ O.lMPa ifl^l lOOMPa 'g^<HlAi tl" "U-^* ^^«V^ ^^Isjfe ^^.^^ ^£ 

sll 4i;*>2l ?^Hll-{4 ^^^"S-^. 
10. 

^1 1 *<}-<Hl si<H^i, 
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^'•71 "11^ ^'U ^-8: ^}^^ ^ ^^A^ ^$l7H/.i ol^o^x)^ 

11. 

^1 1 ^J-Hl Si'H'^i, 

^'■71 'H'd 5J 7j-;(ii ufl^ 1 vH^i lOSl ol^<H^l^ ^^.2.5. «»:S.;M1 ±A 
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